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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/br 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1-13 as originally filed 

Claims, Numbers 



□ a sequence listing and/Dr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsrtigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
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Industrial applicability (IA) 
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2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VIII Certain observations on the international application __ 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : US-B1 -6 369 762 (YANAGISAWA W ASUKE ET AL) 9 April 2002 (2002-04-09) 

The document D1 is regarded as being the closest prior art to the subject-matter of claim 
1 , and shows (the references in parentheses applying to this document): 

a diversity radio antenna (Fig. 1), comprising a ground substrate (1), first and second 
elongated antenna elements (3a,3b), each extending between respective first and second 
opposing ends in a plane parallel to and spaced from said ground substrate (1), and an 
excitation electrode (2) interposed between said respective first ends, each antenna 
element (3a,3b) having one grounding point connectable to the ground substrate (1). 

The subject-matter of claim 1 differs from this known radio antenna in that 

the first antenna element has a first ground connector switch means selectively connecting 
or disconnecting its grounding point to ground, and the second antenna element has a 
second ground connector switch means selectively connecting or disconnecting its 
grounding point to ground, wherein said ground connector switch means are devised to 
selectively connect one or both of said antenna elements to said ground substrate for 
controlling radiation beam pattern and polarisation diversity of the antenna. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as how to provide a 
compact antenna having beam pattern and polarisation diversity while maintaining a fixed 
radio frequency feeding pass. 

The solution to this problem proposed in claim 1 is not known from, nor suggested by the 
available prior art. Hence, the subject-matter of claim 1 is considered as involving an 
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inventive step (Article 33(3) PCT). 

Claims 2-18 are dependent on claim 1 and as such also meet the requirements of the PCT 
with respect to novelty and inventive step. 

Although claim 1 satisfies the requirements of Article 33, amendments are however 
required in order to satisfy the requirements of Article 6 (see Re Item VIII). 

Re Item VIII 

Certain observations on the international application 

Each of the embodiments described in the description and drawings contains the following 
essential features in combination: 

- the antenna comprises an L-shaped dielectric member having two substantially 
perpendicular legs extending parallel to the ground substrate. 

- the dielectric member has an upper surface facing away from the ground substrate and a 
lower surface arranged in direct contact with the ground substrate, 

- two antenna elements are arranged on the upper surface of the dielectric member, a first 
antenna element extends along a first leg of the dielectric member and the second 
antenna element extends along a second leg of the dielectric member and is separated 
from the first antenna element by a gap, 

-an excitation electrode is arranged in said gap at the intersection of the legs of the 
dielectric member and provides capacitive coupling to said antenna elements so that each 
antenna element is adapted for transmission and reception of a linearly-polarised wave, 

- by changing the state of the switches circular, vertical or horizontal polarisation could be 
selected and diversity is achieved. 

since claim 1 does not contain these features, it considered that claim 1 is not 
supported by the description as required by Article 6 PCT, as its scope is broader 
than justified by the description and drawings. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-January 2004) 



It/549717 , 

01-12-2004' tPD401503 

> 

JCaORec'dPCr/PTO 1 6 SEP 2005 

CLAIMS 

1 . A diversity radio antenna, comprising a ground substrate (1), first and second 
elongated antenna elements (2,3), each extending between respective first (5,6) and 

5 second opposing ends (7,8) in a plane parallel to and spaced from said ground 
substrate, and an excitation electrode (4) interposed between said respective first . 
ends, each antenna element having one grounding point connectable to the ground 
substrate, characterised in that the first antenna element (2) has a first ground 
connector switch means (9) selectively connecting or disconnecting its grounding 

10 point to ground, and the second antenna element (3) has a second ground connector 
switch means (10) selectively connecting or disconnecting its grounding point to 
ground, wherein said ground connector switch means (9,10) are devised to 
selectively connect one or both of said antenna elements to said ground substrate for 
controlling radiation beam pattern and polarisation diversity of the antenna. 

15 

2. The diversity radio antenna as recited in claim 1, characterised in that said 
grounding points are devised at said respective second ends of the antenna elements. 

3. The diversity radio antenna as recited in claim 1, characterised in that said 
20 antenna elements extend substantially perpendicular to each other in said plane. 

4. The diversity radio antenna as recited in claim 1, characterised in a MEMS 
switch controls the switching action of each of said ground connector switch means 

25 

5. The diversity radio antenna as recited in claim 1, characterised in that said 
excitation electrode is capacitively coupled to said respective first ends of said 
antenna elements. 

30 6. The diversity radio antenna as recited in claim 1, characterised in that said 

ground connector switch means are devised to connect said first and second antenna 
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elements to ground, for adapting the antenna to a circularly-polarised radio wave. 



7. The diversity radio antenna as recited in claim 1, characterised in that said 
ground connector switch means are devised to connect one of said first and second 

5 antenna elements to ground, and disconnect the other of said first and second 

antenna elements from ground, for adapting the antenna to a linearly-polarised radio 
wave. 

8. The diversity radio antenna as recited in claim 1, characterised in that said 
1 0 ground connector switch means are devised to selectively connect said first and 

second antenna elements to ground for adapting the antenna to a circularly-polarised 
radio wave, or disconnect one of said first and second antenna elements from 
ground for adapting the antenna to a linearly-polarised radio wave. 

15 9. The diversity radio antenna as recited in claim 1, characterised in that said 
ground connector switch means are devised to selectively connect said ground 
substrate to said antenna elements over a predetermined impedance. 

10. The diversity radio antenna as recited in claim 1, characterised in that said 
20 ground connector switch means are devised to selectively connect said ground 

substrate to said antenna elements over a predetermined inductive impedance. 

1 1 . The diversity radio antenna as recited in claim 1, characterised in that each of 
said first and second antenna elements have an electrical length of one quarter of a 

25 predetermined radio frequency wavelength. 

12. The diversity radio antenna as recited in claim 1, characterised in that a 
dielectric member is interposed between said plane and said ground substrate. 
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13. The diversity radio antenna as recited in claim 12, characterised in that said 
dielectric member is made of a ceramic material. 

14. The diversity radio antenna as recited in claim 12, characterised in that said 

5 antenna elements and said excitation electrode are provided on a first surface of the 
dielectric member, whereas said ground substrate is formed adjacent to a second 
surface of said dielectric member, opposite and parallel to said first surface. 

15. The diversity radio antenna as recited in claim 14, characterised in that said 
10 antenna elements and said excitation electrode are formed by a coat of an 

electrically conductive material provided on said first surface, whereas a first and a 
second spacing between said excitation electrode and said first and second antenna 
element, respectively, are formed by etching of said coat. 

15 16. The diversity radio antenna as recited in claim 14, characterised in that a radio 
frequency feed conductor extends from said excitation electrode along a side 
surface of said dielectric member, to a feed pad at said second surface. 

17. The diversity radio antenna as recited in claim 1, characterised in that said 
20 ground substrate is formed as a material layer in a printed circuit board. 

18. A radio communication terminal (30), characterised by comprising a diversity 
radio antenna according to any of the previous claims. 
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